Different conformation changes induced by calcium and terbium of the porcine intestinal calcium-binding protein.
The fluorescence of 1-anilino-8-naphthalenesulfonate (ANS) is progressively enhanced with increasing concentration of it, showing a proportionate blue shift of the emission maximum, by the interaction with the porcine intestinal Ca2+-binding protein (CaBP) in the absence of Ca2+. The apo-CaBP has a single binding site for ANS as determined by the fluorescence change, the apparent dissociation constant (Kd) estimated at 49.1 microM. Addition of Ca2+ or Tb3+ to the ANS-apo-CaBP system is capable of enhancing its fluorescence up to about 2- or 5-fold, respectively, causing further blue shift of the emission maximum. These metal ions do not affect the capacity of ANS binding, but Ca2+ slightly increases the Kd value. Increase of the fluorescence of the ANS-CaBP complex by increasing binding of Ca2+ to it was monophasic, while that with Tb3+ was biphasic, both saturated at the same molar ratio, 2, of added cations to the complex. Biphasic change of response has also been observed in UV absorption of the CaBP with increasing concentration of Tb3+. With a half-saturating concentration of Tb3+, Ca2+ can induce a much higher enhancement of the ANS fluorescence than excess Ca2+ alone. All these results indicate that the CaBP molecule contains a single ANS binding site and the conformation and/or microenvironment surrounding bound ANS of the protein is altered reversibly with binding of Ca2+ or Tb3+ to it and that there are differences between Ca2+- and Tb3+-induced conformation changes around the ANS-binding site and the tyrosine residue of it.